(19) 



(12) 



J Eur p 
OffI e 



Eur pilsch s Pat ntamt 
pean Patent Office 
europeen des brevets 



■ 




(43) Date of publication: 

24.06.1998 Bulletin 1998/26 

(21) Application number 97310341 .9 

(22) Date of filing: 19.12.1997 



(11) EP 0 849 685 A2 

EUROPEAN PATENT APPLICATION 

(51) lntCI.6: G06F 13/42 



(84) Designated Contracting States: 


(72) Inventor Vogley, Wilbur C. 


AT BE CH DE OK ES Ft FR GB GR IE IT LI LU MC 


Missouri City, TX 77459 (US) 


NL PTSE 




Designated Extension States: 


(74)' Representative: Holt, Michael 


ALLTLVMK ROSI 


Texas Instruments Limited, 




Kempton Point, 


(30) Pnortty: 19.1Z1996 US 33509 P 


68 Staines Road West 




Sunbury-on-Thames, Middlesex TW16 TAX (GB) 


(71) Applicant: Texas Instruments Incorporated 




Dallas, Texas 75265 (US) 





Communication bus system between processors and memory modules 



CM 
< 

in 

9 

o 

CL 
III 



(54) 



(57) An apparatus (10) Is provided for address and 
data distribution to memory modules (20) . The appara- 
tus (10) Includes a controller (1 2) for controlling memory 
modules that comprises an optical transmitter (14) and 
a receiver (24). An optical cable (16) having a plurality 
of optical fibers (18) Is connected to the optical trans- 
mitter (14) of the controller (12). A plurality of memory 
modules (20) are each connected to one of the optical 
fibers (18) and have a driver for transmitting data. A 
communication bus (22) is connected to the drivers of 
the memory modules (20) and to the receiver (24) of the 
controller (1 2). The controller (1 2) is operable to broad- 
cast address and data information to the memory mod- 
ules (20) via the optical fibers (18). and the memory 
modules (20) are operable to transmit data to the con- 
troller (12) via the drivers and the communication bus 
(22). 
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D scHption drawings in which: 



TECHNICAL FIELD OF THE INVENTION 

This Invention relates in general to the field of elec- 
tronic devices, and nDore particularly to an apparatus 
and method for address and data distribution to memory 
modules. 

BACKGROUND OF THE INVENTION 

Communication between processors and main 
memory modules requires communication across a giv- 
en physical bus length. Due to the physical bus length, 
there is an upfront latency produced by propagation time 
ol signals across the bus. For example, a typical upfront 
latency may be 10 nanoseconds. As processing speeds 
increase to the 500 MHz range and above, a typical 10 
nanosecond latency begins to cause problems. One 
conventional point-to-point communication protocol for 
incieasing the speed communication with memory 
modules is RAMUNK. which is defined by IEEE Stand- 
ard 1 596.4. However, it is desirable to reduce the upfront 
lat ncy of communicating with memory modules without 
roqutring the uso of such a praitocol. 

SUMMARY OF THE INVENTION 

Accordingly the present invention provides an ap- 
paratus and method for address and data distribution to 
memory modules that substantially reduce or eliminate 
problems and disadvantages of prior computer sys- 
tems. 

According to a preferred embodiment thereof, an 
apparatus is provided for address and data distribution 
to memory rTvxjules. The apparatus includes a control- 
ler for controlling memory nrtodules that comprises an 
optical transmitter and a receiver An optical cable hav- 
ing a plurality of optical fibers is connected to the optical 
transmitter of the controller. A plurality of memory mod- 
ules are each connected to one of the optical fibers and 
have a driver lor transmitting data Acommunication bus 
is connected to the drivers of the memory modules and 
to the receiver of the controller. The controller is opera- 
ble to broadcast address and data infonnation to the 
memory modules via the optical fibers, and the memory 
modules are operable to transmit data to the controller 
via the drivers and the communicat'ion bus. 

An advantage is that the use of an optical drive and 
optical fiber for communicating with mentory modules 
and the use of low power drivers for return data In order 
both to reduce upfront latency and to provide a low pow- 
er solutbn. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be further d scribed 
by way of eirample, with reference to the accompanying 



FIGURE 1 is a block diagram of a first embodiment 
of an apparatus for address and data distribution 
s according to the teachings of the present invention; 
and 

FIGURE 2 is a block diagram of a second embodi- 
ment of an apparatus for address and data distribu- 
tion according to the teachings of the present inven- 
w tion. 

DETAILED DESCWPTION OF THE INVENTION 

FIGURE 1 is a bk}ck diagram of an enf)bbdlment of 
1^ an apparatus, Indicated generally at 1 0, for address and 
data distribution. Apparatus 10 includes a controller 12 
that has an optical transmitter 1 4. An optical cable 16 Is 
connected to optical transmitter 1 4 and includes a plu- 
rality of individual optical fibers 18. individual opticat fib- 
^0 ers 18 are connected to associated memory modules 
20. Memory modules 20 can be DRAM, SRAM or other 
types of memory modules used in electronic systems. 
Memory modules 20 are connected to controller 12 via 
a communication bus 22 to return data driven by low 
^5 power drivers 21 . Controller 1 2 includes a receiver 24 
which receives communbation bus 22 from memory 
modules 20. 

In operatk»i, controller 12 communicates with a 
processor or other components within a computer sys- 

30 tem in order to manage operation of the memory space 
provkied by menrK>ry modules 20. In orderto accomplish 
this function, controller 12 uses optical transmitter 14 to 
drive signals on cable 16 and fibers 18 to communicate 
address and data information to merTK>ry modules 20. 

3S Communication bus 22 is driven by the tow power driv- 
ers 21 on ntemory modules 20 to provide data back to 
controller 12 via receiver 24. In this manner, apparatus 
10 provkJes high speed communication of address and 
data infonnation from controller 1 2 to memory modules 

40 20 in order to reduce upfront latency of communication 
with menriory modules. If a read operation is performed, 
data is provkied back to controller 12 using low power 
drivers 21 such that the apparatus 10 provides both re- 
duced upfront latency and low power operation. 

45 Conventbnal synchronous DRAMs (SDRAMs). for 
example, are capable of 100 MHz operation, it is con- 
templated that SDRAMs and other memory modules will 
be operated at 200 MHz and higher. Some conventkxiat 
computer systems operate at 200 MHz and will soon op- 

so erate at 300 MHz and higher. The bandwidth Is improved 
substantially by synchronous DRAMs. However, the 
physical latency becomes relatively larger as the 
number of mernory modules and speed increases. The 
conventk>nal RAMLINK proposal is an interface protocol 

ss that does not address physical latency. Thus, the 
pres nt inventkxi provides advantages over conv n- 
tional systems by broadcasting the address and data to 
the memory modules across high speed opticat fiber. 
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The RAMLINK protocol can stilt be used, if desired, for 
the return of data to control) r 1 2. Apparatus 10 reduces 
the additional input pin count of the memoiy modules to 
an optical receiver and a loaded output which can be a 
differential link from memoiy module to memory module 
as shown in FIGURE 2. Since the majority of the in- 
crease in physical latency is getting the address to the 
correct memory module, the apparatus 10 substantially 
reduces this address latency increase. As a trade-ofl, 
the output physical latency could also be reduced by al- 
so making it an optical drive and having a gather oper- 
ation rather than a broadcast where ail fibers would be 
terminated at one location. However, this wouki require 
more power than low power operatbn using low power 
drivers on the memory modules..- 

FIGURE 2 is a bkxk diagram of an altemative ap- 
paratus, indicated generally at 20. for address and data 
distribution. As shown, controller 1 2 includes a transmit 
laser 14 which is connected tooptical cable 16. Transmit 
laser 14 operates to transmit address and data optically 
to the various memory modules via optical cable 16. Da- 
ta is returned from the memory modules differentially on 
differential lines 22 to a differential receiver 24. In this 
manner, the data returned from the memory modules 
can use a point-to-point communicatk>n protocol such 
as the RAMUNK protocol. 

Although the certain erDbodiments have been de- 
scribed in detail, it should be understood that various 
changes, substitutk^ns and alterations can be made 
thereto without departing from the spirit and scope of 
the teachings disclosed herein. 



Claims 

1. An apparatus for address and data distribution to 
memory modules, comprising: 

a controller for controlling memory modules 
comprising an optical transmitter and a receiv- 
er; 

an optical cable having a plurality of optical fib- 
ers, the optical cable connected to the optk:al 
transmitter; 

a plurality of memory modules, each connected 
to one of the optical fibers and having a driver 
for transmitting data; and 
a communk:alion bus connected to the drivers 
of the menrK>ry modules and to the receiver of 
the controller; wherein the controller is opera- 
ble to broadcast address and data infomr^tion 
to the memory modules via the optical fibers; 
and the memory nnodules are operable to trans- 
mit data to the controller via the drivers and the 
communication bus. 



4. 



10 



IS 



20 



2S 



& 



30 7. 



35 a 



40 



45 



SO 



55 



The apparatus of Claim 1 or Claim 2, wherein the 
driver of each memoiy nruxlule is an optical trans- 
mitter and the comnrumication bus is fonmed from 
optical fibers. 

The apparatus of any of Claims 1 to 3. wherein the 
communicatnn bus comprises differential lines and 
the memory modules transmit data using a RAM- 
UNK protocol. 

A method for address and data distributbn to mem- 
ory modules, comprising: 

connecting a controller for controlling memory 
modules and a plurality of memory nrtodules 
with an optical cable having a plurality of optical 
fibers, such that the optical cable is connected 
to the optical transmitter of the controller; 
transmitting address and data information from 
the controller to the memory modules via the 
optk^al fibers; and 

transmitting data from the plurality of memory 
modules to the controller via a conununicatk)n 
bus. 

The method of Claim 5, wherein the step of trans- 
mitting data Is accomplished using a tow power driv- 
er. 

The method of Claim 5 or Claim 6, wherein the step 
of transmitting data is accomplished using optical 
transmitters and the communk:atk>n bus Is formed 
from optical fibers. 

The method of any of Claims 5 to 7, wherein the 
step of transmitting data is accomplished via a com- 
municatton bus comprising differential lines and us- 
ing a RAMUNK protocol. 



The apparatus of Claim 1. wherein the driver of 
each memory module is a k>w power driver. 
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